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ABSTRACT 

Six passages were used in this study to investigate 
the receding behavior of eighth and ninth grade students for boLh 
increase and decrease in syntactic complexity and thus gain d more 
accurate picture of their grammar. Each of the two selections used 
was written in kernel sentences at the eighth grade level of writing 
and the skilled adult level of writing. The teacher was asked to 
distribute a packet containing the test passages without any verbal 
assistance. The instructions asked the student to read the paragraph 
and then rewrite it in a better way without leaving out any of the 
information* Results indicated the ninth grade subjects rewrote the 
passages using longer T-ianits and clauses than did the eighth grade 
subjects. Further, the students seemed to comprehend all that the 
input passages stated. This implied that while the students may not 
have produced syntactic structures at the skilled adult level, they 
could nevertheless comprehend writing at that level. (HOD) 
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Most current tht^orles of languap,e acquisition anr development 
are al5ke in one resnect: they hypothesize that *icqu;.siticn follows 
a sequence of increasinglv complex grammars, the first grammar 
being the least complex, the last being the hiphJ.v ccr.nlex ''adult'' 
grammar. Each successive grammar adds more cf the features of the 
adult model. 

To test this h> ^othesis, investigators have looked at the 
languap.e of children of varying ages, and in general b,we f<und the 
hypothesis valid. Tt: is recop,nized by a].l that, ^^v t'?e t^.n- a rl^ild 
begins school, moiSt f f the features of the adult rran - nr have been 
incorporated into thn child's graraiar. However, the irammar of the 
first grader is conr. ^ .'eraJ^le different from that of t c. adult, .^.^r' 
the primary:" differerr..e seoms to lie in the ability to util**' -^^^ t- e 
features of the adu^t prarT.ar. 

Tliere have beer several studies on the develrrmcnt of written 
langua?:e In school children. (Hunt, 1965, '^'Dcnncll, Griffin, 

and Norris, 1967; s.vA othf^rs). An additional stu:^:y by Hunt (1970) 
investigated develornentaT trends in the s>mtactic performance of 
pupils in r.rades 4, 6, R, 10, and 12 and fror sVilled adult writers, 
using a totally rontrollf!c^ input. All subjects wore r».iven a parr- 
graph concerning thr-. nanufacture of aluminum and vrltten in keriiol 
sentences. Th'* r^uh^i^rits vere asked to rewrite the paragraph "in 
a bettf?r way'' withour: adding or omitting information. The rewrites 
were then an^-^lysnd />>r thiiir syntactic characteristicf;. 

T\\e syntactic r ):\lys;i.s took two forms. Fir?r, ench rcvrite 
was analyzed for the nunilr-^r of words per T-ur>itj per clause, and per 
sentence, the numbo- of clacses per T-unit, the number of input 
kernels which appea?od in the rewrite in less thnn clausal form, 
and the number of innut kernels omitted in the suhjecc's revrrite. 
Second, the transformational history of each Iternel in the stimulus 
paragraph was deterrined for each rewrite. In both analyses, 
information added b;* the subject was de>-tcd. 
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The results of the first analysis indicated that older subjects 
wrote more complexly; i.e., they incorporated more of the input 
into each T-unlt and clause, thus producing longer T-units and 
clauses. The results of the second analysis presented a freqaency- 
of-use picture of the transformations appearing at r^ach grade level; 
e.g., at each successive level the passive transformation was used 
more often than at the preceding level, but the main clause coordi- 
nation transformation was used less often than at the preceding level. 

While the results were essentially the same as previous research 
had shown, the procedural difference in gathering, the data is note- 
worthy. In the previous studies much less rigorous control was 
placed on the input from which the subjects constructed their 
sentences; indeed, prior to the O'Donnell et al. (1967) study, the 
data were from free-writing samples, i,e., there was no control. 
O'Donnell, et al. (1967) showed subjects silent r.ovies as the stimuli, 
thus providing the students with a common content framework, but 
still not fully controlling the concepts a student mipht use in his 
writing. In the Hunt (19 70) study, only the concepts present in the 
stimulus paragraph were analyzed. All extraneous material was 
excludeJ. Thus the student who knew a lot about the subject or who 
had a vivid imagination was not especially advantaged. This technique 
also controlled for differences between highly verbal students and 
those less verbal. Consequently, it was possible to compare students 
more accurately on ability to utilize syntactic resources. 

Slobin and Welsh (1968), in a study of the oral language of 
preschool children, used a different technique. They presented the 
child a sentence and asked him to repeat it. If the sentence was too 
long to be stored in the child's immediate memory, he reformulated 
that sentence reducing the complexity, yet retaining the essential 
meaning. For example, i.n response to "John vho cried came to my 
party*', the child responded "John cried and he came to my party" 
or in response to "The man who I saw yesterday got wet", the child 
responded "I saw the man and he got wet". It could be inferred that 
the child was reducing t}:e syntactic complexity to his own productive 
level. 



Results essentially the same as those of Slobin and Welsh were 
obtained by Midkiff (1971) in his investigation of 4, 5, 6, and 7 year 
old children's use of relative clauses and adjectives. The results 
of these two studies and others indicate that the child decodes the 
message to determine the semantic essentials, then recodes it into 
a S3mtactic form appropriate to his own productive grammar. The 
resulting form would, then, depend upon the developmental stage of 
the child. 

The Hunt (1970) study, by using kernel sentences (simple 
sentences containing only one idea) investij^ated only the students' 
ability to increase complexity. In the present research, Hunt's 
finding were used as a basis for combining his and Slobin and Welsh's 
techniques so that students could *be given stimulus passages written 
at various levels of syntactic complexity. Thus, the student could 
be given a passage vrritten in a more sophisticated (i,e., more 
syntactically complex) style, a passage written at his own level of 
complexity, and one using less; syntactic complexity. Furthermore, 
because the stimuli were presented in written form, the memory 
variable, which was crucial to Slobin's results, was controlled. The 
purpose of the present study, then, was to investigate the recoding 
behavior of the students for both increase and decrease in syntactic 
complexity and thus Rain a more accurate picture of their grammar, 

HYPOTHESES 

Seven hypotheses were developed, three concerning increase in 
complexity, three concerning no changes in complexity, and one 
concerning a decreatie in complexity, complexity being determined by 
the number of vjords per T--unit (W/T-U) and words per clause (W/CL), 
llie hypotheses are stated as follows: 

1. The subjects would increase complexity when rewriting the 
kernel input paragraph. . 
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2. The output of the subjects' rewriting of the skilled adult 
Input paragraph would be greater In complexity than the 
output of the subjects' rewriting of the kernel input 
paragraph . 

3. The output of the subjects' rewriting of the sklllei adult 
input paragraph would be greater in complexity than the 
output of the subjects' rewrl^ting of the eighth grade input 
paragraph • 

4. The subjects would not change the complexity of the eighth 
grade input paragraph when rewriting it. 

5. The output of the subjects' rewriting the kernel input 
paragraph and the output of the subjects' rewriting of the 
eighth grade input passage would be the Csame. 

6. The output of the subjects' rei/ritlng of the kernel input 

i 

paragraph would be the sgme ks the eighth grade input para-- 
graph. 

7. The subjects would decrease the complexity when rewriting 
the skilled adult input paragraph. 



PROCEDURE 

Six passages wore used in this experiment. Three were based 
on the **AluTninum" passage, three on a second passage, called "Bee," 
which concerned a bea's stinging; 1) the "Aluiainun**^ paragraph 
written in kernel sentences; 2) the ''Aluminum" paragraph written 
at the skilled adult level of writing; 3) the "AluminurV* paragraph 
written at the eightl. grade level of writing; 4) the "3ee" paragraph 
written in kernel sentences; 5) the "Bee** paragraph written at the 
eighth grade level of writing; 6) the "Bee" paragraph v?rittcn at the 
skilled adult level of writing. 

The three "Aluminum" passages were derived directly from Hunt's 
(1970)«data. The kernel input passage was the same as the one Hunt 
used. The eighth grade and skilled adult passages were prototypes 
derived from the analysis of Hunt's eighth grade and skilled adult 
rewrites. That is, nfter determining what Hunt's subjects typically 
did with each input kernel, the prototypes were written accordingly, 
keeping all the syntactic characteristic measurements as close to 
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Hunt's means as possible. For example, Hunt's data indicated that 
eighth graders normally used the first input kernel as the main clause 
of the first sentence. Consequent ly ^ the same kernel was so used 
in writing chat prototype. The eighth graders noi-mally converted 
about four input kernels into subordinate clauses. In the prototype, 
the number of subordinate clauses was increased to five, for if only 
four had been used, it would have necessitated unacceptable changes 
in other syntactic characteristics. 

^ Thus, these paragraphs v/ere simply the "Aluininuin" passap.e as 
rev;ritten by "typical" eighth graders and skilled adults. These para- 
graphs were typical in the sense that they exhibited the syntactic 
characteristics of the average performance of an average group at 
both levels. 

The "Bee" eighth grade and skilled adult passages were constructed 
by using the "Aluminum" data in order to produce a paragraph x^hich was 
statistically appropriate in its syntax for those levels. Since the 
number of words and kernels were not the same in "Bee" as in "Aluminum", 
some adjustments had to be made. However, these adjustments did not 
disturb the proportional relationships between the various levels of 
writincr, (See Smith, 1971, and in 1973, for more explicit elaboration). 
Tlie syntactic characteristics of each of these passaj>,es is presented in 
Table 1. 

TABLE 1 

Syntactic Char.':cteristics of the Stimulus Passages (Inputs) 



■ Passage Words ' T~Units Clauses V /T-V W/CL CL/T-U 

A K 139 32 ■ 32 A.3A 4.3A 1.00 

A 8 120 13 18 9-23 6.67 1.38 

A SA 93 6 9 15-50 10.33 1.50 

B K 116 23 23 5. OA 5. OA 1.00 

B 8 107 9 ■ 14 11.88 7,64 1.56 

B SA 92 " 5 8 18.40 11.50 1.60 



The subjects , 113 eighth graders and 90 ninth grviders ^ were ^ 
members of eight En.i^lxsh classes In four Georgia high schools. The 
eighth grade was cho^ren to allo^-; coinparison to IhmtVs eighth grade 
data. The ninth grade was chosen because if differerices between the 
eighth and ninth grades exist, it is likely that other grades would 
also differ. 

Tha teacher in each of the classes was driven a racket contalnin 
test pas.^ciges^> one for each student. Each pr^cket cortained an enual 
number of each of tha six test passages. Tlie teacher distributed 
the passages, tol-^ t:he students to read the instructions, and 
collected the passages a.*^ the subjects finished* Subiccts v;ero 
allowed to write on the test sheet. If a subject: did not vrite on 
the test passage, the te.'^cher stapled the rex<rrit'::' pa^Ci to the test 
passage. No time limit was enforced; all students f"?nisher before 
the end of the clasr-^ period. No verbal assistance was provided 
by the teacher. Each te5;t passage included the fol]r*y^ine 
instructions: 

Read t^ie follo^^ing Daragraph all thp, wav throtieh. 
Study rhpi pr^ss^^ge, then rev.-ritt: it In a Setter way. 
You mav cor* infi sentences, chapr-e the orHi^r o^' words, 
or oMit: vTorc'S that are repeater too irar:' tlmc^-, Hut 
tr^/ not: to }.aa^^e out any of. the: inf orna*:ion . 
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Rh:SL.LTS AND DISCUSSION 

The revjrites uerc analyzed using the techniques develoned b\ 
Hunt (1965). Numbers of words, T-units> clauses, words per T-unlt, 
words per clause, and clauses per T-unit were counted and ^roup 
Tijeans calculated. All of these statistics are presented in Table 2, 

TABLE 2 

Means of Syntactic Characteristics of Rewrites (Outputs) of ;:ach Croup in Each Grade 



Grade Level Stimulus 



of (Jroup Passage 


Words 


T- Units 


Clauses 


V/T-U 


:l 


CL/T-U 


8 


A 


K 


111.28 


12.32 


16.96 


.".A3 


6.76 


l.AO 


8 


A 


8 


111.78 


10. 9 A 


16 . 11 


in. 9 A 


7.17 


1.52 


8 


A 


SA 




6.5A 


9.79 


13.08 


8.66 


1.50 


8 


B 


R 


102.96 


12.91 


15. 78 


F..76 


6.96 


1.27 


6 


B 


8 


C'4.S8 


8. 47 


12.24 


11. A3 


7.89 


1.45 


6 


B 


SA 


90.87 


5.56 


10.19 


16.83 


9.01 


1.88 


9 


A 


K 


li:.95 


11.90 


17.05 


10.03 


6.97 


1.46 


9 


A 


8 


110.07 


■ '10.27 


15.80 


11.27 


7.06 


1.59 


9 


A 


SA 


82. A7 


6.07 


9.20 


14.49 


9.10 


1.60 


9 


B 


K 


10 1. AO 


S.90 


1A.25 


10.60 


7. 28 


1.A7 


'9 


B 


8 


90.93 


7.33 


12.00 


12.65 


7.61 


1.67 


9 


3 


SA 


90.60 


6.20 


10.60 


14.78 


8.63 


1.72 




Tn Table 3, 


too confidence interval for eacli 


of the 


Output 






means on the Words per T 


-Unit (W/T-L) 


and Words per Clause (V/CL) 






scores are shoim. 


.Since 


the Input ps.' 


usages (the stimulus 


passages) 






were constructed 


by the 


experimenter. 


no variation 


could 


occur. 





Consequently, the 93% confidence intervals were calculated for the 
Output means to allow comparison of the Inputs with the Outputs, as 
well as comparison of the various Outputs with each other. Signifi- 
cance, then, was assumed when the Input did not fall within the ranp.e 
of the Output confidence intervals or when the confidence interval 
of t\^o Outputs did not overlap. . Because some of the hypotheses are 
directional and otfters non-directional, different confidence 
intervals result. Therefore, Table 3 indicates the non-directional 
confidence IntervaJs for each of the Output means on W/T-U and VI/CL 
scores and Table A indicates the directional confidence intervals for 
those means. 
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Hunt has presented data on the performance of eighth and tenth 
graders who rewrote the ^'Aluminum" passage in its kerr^.el form (Hunt, 
1970, see particularly pa^xes 17 and 19), Since the data for 
constructing all of the stimulus passages in this experiment came 
from Hunt's data, it is possible to assume, if Hunt's data is reli- 
able, that the eighth graders in this study should perform like Hunt's 
subjects- Specifically, the eighth graders' I'l/T-V and W/CL means 
should be the same as Hunt's eighth grade means both for the rex%'riting 
of the kernel input passage and the eighth grade input passage. 
Furthermore, the ninth graders in this study should perform better 
than Hunt's eighth graders but not as well as his tenth graders. 
Four of the above detailed hypotheses were derived from this assump- 
tion: the eighth and ninth graders would increase the complexity 
of the kernel input passages (Hypothesis 1), just as Hunt's subjects 
did. Further, since the eighth grade stimulus passages were based on 
Hunt's eighth grade data, the present eighth grade subjects should 
not significantly change the eighth grade stimulus passages when 
rewriting them (Hypothesis 4) , nor should their rewriting of the 
kernel input passages differ from the eighth grade stimulus passages 
(Hypothesis 6). Finally, the subjects' rewriting of the kernel stimulus 
passages would not differ from their rewriting of the eighth grade 
stimulus passages (Hypothesis 5)* 

l^nile the ninth grade subjects consistently wrote^ longer T-units 
and clauses than the eighth grnders , tharc were no statistically signi- 
ficant differences between them. Thus, in testing these hypotheses, 
both grades will be considered as coming from the same population. 

The results (Table 4) clearly indicate that the expected increase 
in complexity when rewriting the kernel stimulus passages did occur 
in each grade and on both the "Aluminimi" and "Bee'' passages. Tlius , 
Hypothesis 1 Is accented* Hypotheses 5 and 6, ho:*7ever, cannot be 
fully accepted because the T~unit lengths of the eighth and ninth grade 
subjects* rewriting of the "Bee" kernel input were siimif icantly 
different from either the eighth grade "Bee" input passage or the 
subjects' rex^rlting of that passage (Table 3)- For essentially the 
same reason. Hypothesis 4 niust be rejected (Table 3) , for the subjects 
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did significantly increase the T-unit length vrlten rewritinn the eighth 
"grade "AluTninum** stimulus passage* In all throe cnses, however, 
clause length was not slj^niflcantly different. This ar'^arently 
conflicts with expected hifh correlations nomally reported between 
T-unit length and clatise lon»th» An increase 7'n c]ausc ].en^?t^ t^ces 
create a correspondin'^ increase in T--unit lenrth, '^^ut c:\ Increase in 
T-iinit length does not necessarily depend on an increase in clause 
length; it could be caused by an increase in the number of dorendent 
clauses* 

The failure of W/T-i: nnd K/CL to increase correspcndinrlv, if 
found to be consistent, would provide added insight into the f^trotc- 
gles junior high studr»nts use to recode and err^ed^ tbnr ls, bv 
creating full clauses rather than by reducing, then eirboddinp, these 
clauses. Nor would tlds be inconsistent vith Publisher daten. Hunt 
(1970) found that these middle grade students used nrnrortionally 
more full relative clauses than either younger or older sub jects - 
It should also be noted tliat any differences betvern sM':ject£?' 
rex^rltinc: of ''Aluminur" anc^ '*Bce" stimulus passoyres mav he attributed 
to the fact that the tUita for constructing the *'A]uTniniiv^" passages 
was taken from actual rewrites of the "Aluminum'' in kernel form by 
subjects at the appronriate levels, while the ''Bee'^ passages v:ere 
based on numberical crnversions of the *'AluminuTp" data nnd not on 
actual writing. It would Peem then, that despi.te the ronarlrable 
similarities beti.aen the results from '^Alumlnui^" and ''Ht-e'', there is 
still some difference. 

It is of more tlinn oaGsinn interest to note (Table* 5) that the 
rewrites by the subjects in this study of both the 'VJtininum'* kernel 
and "Aluminum'' eighth pradr stimulus nassages ^re nlmoi; . f.d(;nr.J.c=3j 
to those of '.unt's elihth graders, and that the ninth Traders in this 
study rewrote the "Aluminum" kernel and eighth grade stimulus passages 
much as predicted. Their clause length on both passages fall^ between 
Hunt's eighth and tenth cl^^use lengths. The T-unit lenrth of th^>SG 
subjects is slightly greater than that -of Hunt's tenth rraders, hut 
is well T^Tithin one standard deviation of l<unt's tenth ^rafie nran- 
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Table 5 



Comparison of Hunt's (1970) Eighth and Tenth Grade Data, 
And Eighth and Ninth Grade Data From the Present Study 



Hunt 
Grade 8 



Smith 
Grade 8 



Smith 
Grade 9 



Hunt 
Grade 10 



K Input G8 Input K Input G8 Input 



W/T-U 9.84 
W/GL 6,97 



9.43 
6.76 



10.03 
7.17 



10.94 
6.97 



11.27 
7.06 



10.44 
7.35 



Subjects who were re;^riting the eighth grade and Skilled Adult 
stimulus passages would have a definite advantage over subjects 
rewriting a kernel input passage, simply because they would be 
starting with more complex material, which may have cued them to a 
particular embedding strategy. In addition, many subjects were 
summed together; thus, if some of the subjects rew7:iting Skilled 
Adult material had simply copied, the mean ccrr.plexity of the group ' 
--^•70uld have been increased. Consequently, even though the data 
iuc'icate complete acceptance of both Hypothesis 2 (Table 4) and 
Hypothesis 3 (Tahiti 3), and inspection of the rewrites indicates 
no verbatim copying, further research is required before these 
results can be regarded as fully meaningful. 

The most interesting hypothesis from both the pedagogical and 
the research point: of view was that subjects would decrease complexity 
when rewriting the Skilled Adult stimulus passages (Hypothesis 7), 
If this hypothesis were accepted, the combination of the Hunt and 
Slobin techniques would be considered usable. Unfortunately, the 
results do not present a clear picture (Table 4). If W/T-U is 
used as the syntactic measure, the hypothesis is prevented from being 
accepted by the failure to find a significant change in the ninth 
graders rewriting of the Skilled Adult "Aluminum" passage. This 
i failure to find significance is due to the abnormally high standard 
deviation in that cell (4.94). Had that deviation been more like 
those of the othor cells, significance mighr. have been obtained. 
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However, using the W/CL measure, significance is found in all cells. 
It appears, then, that the W/T-U and V/CL were changed in an 
uncorrelated manner, at least by the ninth graders rewriting 
^'Aluminum". These subjects, while not changing the length of the 
T-units, were shortening clause length. Since the T^unit itself is 
composed of one or more clauses, the only way to shorten clause 
length while not decreasing T-unit length is to create new sub- 
ordinate clauses and some new main clauses. For example, the 
"Aluminum" Skilled Adult stimulus f-^assage was: 



Aluminum, an abundant metal with many uses, comes 
from bauxite, an ore V7hich looks like clay. To 
extract the other substances from the aluminum found 
in bauxite, the bauxite is ground and is put In 
pressure tanks. The other substances form a mass 
which is removed by filters. The remaining liquid 
is put through several other processes, finally 
yielding a powdery, white chemical, alumina, which 
is a mixture of aluminum and oxygen. The oxygen 
is removed by electricity, producing a light metal 
with a bright, silvery luster. This metal comes in 
many forms . 

These subjects reduced complexity by rewriting the less-than- 
clausal embeddings in the Skilled Adult passage as full clauses. 
For example: 

Aluminum is an abundant metal which has many uses 
and comes from bauxite which is an ore that looks 
like clay. Bauxite contains aluminum and several 
other substances. Aluminum is extracted from 
bauxite by grinding it, then putting it in pressure 
tanks where the other substances form a mass which 
is removed by the use of filters. The liquid which 
remains is put through several other processes and 
finally yields a chemical which is powdery and 
white. The chemiccil is alumina, a mixture which 
contains oxygen and aluminum. The aluminum is 
separated from the oxygen by the use of electricity 
which produced a metal. This metal is light and 
has a luster which is bright and silveiry, and it 
comes in many forms. 
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CONCLUSIONS AND I>1PLI CATIONS 

The data indicate that Hunt^s (1970) i-esults may be used to 
predict subjects' performance when rewriting the ^'AluTninum" passaf>e, 
not only from kernels (as Hunt's subjects did) but from other levels 
of syntactic complexity. This can be considered a replication and 
affirmation of Hunt's study. Furthermore^ the largely parallel 
perfoirmance on the "Bee" passage indicates that Hunt's data may 
be sufficiently generalizable to allow the generation of new 
instruments from that data. 

Vlhen rewriting, subjects increase the complexity of a passage 
v/ritten at a syntactic level belot^ their own, do not appreciable 
change the syntax of a passage^ written at their awn levels, and 
decrease the complexity of passages written at higher levels. This 
is, in essence, what Slobin disccvu.red about oral language. How- 
ever, the change in the complexity o'. vrritten material is stronger 
evidence for the existence of recoding strategies, for the stimulus 
is not removed as it is when oral language is tested. X^Jhen the 
stimulus is removed, any alterations in the response may he due to 
memory loss or failure to decode, as x^ell as to recoding strategy. 
If the stimulus is recalled intact, the reason may be memory or 
recoding strategv. Hac^^ever^ when, as in tlie present experiment, 
the stimulus is not removed, metnory is less likely to be a factor. 
If the response differs fron the stimxilus, the reason must be in the 
recoding. 

In general, the ninth grade subjects rewrote the instruments 
using longer T-units and clauses than did the eighth graders. 
Since a considerab Ir^ overlan in r,tudent ability is expecter^ in any 
two such contiguous grades, these consistent, though not statistic 
cally significant, differences indicate that the instruments rnay 
indeed be sensitive enough for greater use. 

Finally, the students in this study seemed to comprehend all 
that the input passages stated. Tlie fact that they v/ere able to 
convert less-tlian-clausal embeddings into full clauses retaining 
the same content ir-nlies r/nat, while they nay not produce syntactic 



structures at the Skilled Adult level, these junior high studexits 
could comprehend writing at that level. This does not imply 
that they would read more complex or less complex material as 
well as they might read that material written at their own level 
of complexity. On the contrary, it implies that v:hen readinp 
material written at some level other than their ov:n, they must 
utilize some recoding strategy to alter that material. 
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